|CTA GEOLOGICA POLONICA 
+ EDITION TRIMESTRIELLE 


4 (CONSPECTUS) 
VI Warszawa 1956 No. 2 


jeg 


 TOJIBHUHbCKH 


FJIABHbIE TEKTOHHKAECKHE 3JIEMEHTbI KAPIIAT 
HM TOPOOBPA3OBAHHE CAJIH]IOB 


p (PearoMe) 
E.. 


b ZTPAKT: ABTop qaer xapakTepAcTHKY IJIABHBIX TEKTOHHdECKHHX JJIEMEHTOB Kap- 
, IIpHUEM OH BbIJEJIAET HOBOe TEKTOHHHECKOE TOpooÓpa3oBaHHe, Ha3BAHHOe MM 
IAJTAMHM, OTJIMUAIOIIPECA CBOEOÓPAJHBIMH CTpaTUNpapuueckuMM H TEKTOHHKYCCKUMH 
TAMH. CaJIKNBI IIPOCTUPAIOTCA OT BeuBbI Ha MopaBax uepe3 BanaqHble u Bocrou- 
3: RapuaTbl BUJIOTb +0 paicHa KaMNHHBI B IOKHOŃ PyMBIHHU. CAJIHNbI 3To kpalimni 
eBOŃ BJIEMEHT, OKYTAHHBIA MHONEHOROŃ COJIEHOCHOH QopManneń; OHM IHpUHaJNJIe- 
K UKCJY TJIYOÓHHHBIX BJEMEHTOB, NOTPYJŁeHHbBIX NMOĄ BHeIIHUMH KapmaraMu. 
>BOHX BbIBOJJ 4X OTHOCHTEJILHO TeKTOHHKH Raprar aBTop UpHHHMaeT BO BHMUMaHhHe 
ehe rpaBuMeTpuueckne m cejicM4ueckHe ĄqaHHble, a TaKike NOCIEĄHHE MaTe- 
Ibl, NOJJYdeHHble IJIyYÓOKKMM ÓypeHHAMH B BaNaqHbIx Raprarax. CTaTba 3akaHdH- 
3ETCA paCCMOTPEHHEM HeKOTODbIX MOMEETOB M3 HCTOPHH KapliiaTckoro oporeHeznca. 


ky CaMOTO BHEIHHETO KkpaA BOCTOYHBIX M BaNaqHbIx HapraT NOABJIAIOTCA TEKTO- 
du eCKHe JJIEMEHTbI HEÓOJIbIIHX CPpABHHTEJIbHO pa3MepOB. OHH OTJIMdAIOTCA OCOÓBIMA 
ONOTMIECKHMM HEPTAMM, IPHÓJMKAIOMIAMM MX K TMNY TAK HA3, TIYÓWAHBIX CKIIAĄOK. 
©CJIeJOBaHHA BCTPEHAIOTCA 3ĄECW C BATPYTHCHMAMA BCJIEĄCTBHE MHOIEHOBOTO II0- 
DOBA, HpocTHparoiierocA y BHelIHero kpaA kapnaTckoń nopHol HeNK, oOCOÓeHHO y Kpaa 
ar aqHbIx KapuaT. 

, Ha OCHOBAHMM HOBBIX XAHHBIX MOJRHO BAKJUOTHTB, 4TO ZĄECh HMEETCA CBOEOÓPA3- 


Ii CTPyKTYpHBIAi BJIEMEHT, KOTOPbBIA HpocrupaeTca Ha ÓOJIbIIOM IpocTpaHcTBe y BHe- 


Heh 30Hbl BOCTO4HbIX H BalaqHbIxX KapiiaT. dro ropooópa3oBaHie Mbl OÓPeTUHdeM 


ONHO LEJIOE HOĄ OÓLĄAM Ka3BAHHEM CAJIHNOB NIA BbiIpAKeHHA EDO CBA3H C MAOLĘEHO- 
M, 


ń cosreHocHoii bopmanunecii. 

_ JlaBHo ywte ObuIo YCTAHOBJIEKO, HTO TJIYGHHHbIĄA OJIeMEHT BopKCJIABAa INIpoCTHpaeTca 
NIEKO K BOCTOKY; OH NHOABJIAeTCA B PblNHe, Maiiqake, BuTkoBe, IlokyTckux Kapra- 
. R sanaqy or HaryeBuq OH IOBHJJHMOMy CKDpbIBAETCA IOĄ BEELIHAM KpPa€EM Haj4BH- 
pix RapnrarT. 

B nocieqHue TCĄbI Óblia |eTAJIBHO MCCJIEĄOBAHAa reoJoruA Bboxia Hu BeJM4dkn 


o 


| BHeIIHero kpaa SJarajnNHbix KapraT. VYCTaHOBJIeHO, 4TO TH DJIEMEHTPI CJIOJKCHPI H3 


JD 


Ji 
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diuiieBOTo AĄpa OKYTAaHHOTO MHOIEHOBOM cojreHocHoi popmanneń. OJIuneBoe 
HaXOJUTCA BĄCCb B COBEPIIEHHO pa3ĄaBJIEHHOM, ÓpPEKTUEBAUĄHOM COCTOAHHH. 3a1M 
COJIM PACHOJIO:KEHBI B CEBEPHOM IIOĄBEPHYTOM Kpbljie (PJIMIIEBOTO AANpAa. 

Jlajree k 3araqy BIUIOTŁ qo IleimuHa, T.e. 40 TPaAEMNBI C UeXOCJIOBAKO Pec 
Ómukoń, BCTpeueHbl CXOJNHble OÓpa3OBAHHA, KOTODBIM OĄHaKO yske HE COTYTCTB3E 
COJIEHOCHBIE THIMHbl. TaM IOABJIATOTCA Iiepeą PPOHTOM CHJIE3CKODO H NENIHHCKOTO | 
KPOBOB M30OJIAPpOBAaHHble (pJIMMIeBbIe TJIbIÓbI, THĆ3JĄA HU OCTPOBA B COHDOBOFRKĄEE 
MHOHNeHa. OJTOT e CaMbli BJIEMCHT ÓBLI HahXreH Helrocpe4CTBeHHO TIOĄ NEIMHAC HE 
IOKPOBOM B pa3NqaBJIeHHOń (bopMe, rĄqe OH 3aJleraeT Ha aBTOXTOHHbIX TIIacTaX TOP ię 
upeqropba BaiarHbIx Kaprar. dru pa3opBaHHbie (pJIuneBbIe JIHH3bI, 3JIEMEHTbI | 
JIMUKM, BOXHH, BophKcJIaBa u IlokyTrckux KHKapnaT HpHHaqle;kaT K OĄHOMy TOpPOO eh 
BCBAHHIO CaJuNOB. B BanaqHbix Kaprarax CaJIuĄbl OTKOJIOTbBI OT CHJIE3CKOTO IIOKJĄ 
UNM CHIe3HNOB, — B BOCTOUHbIX KapraTrax OHH COCTaBJIAIOT BJIEMEHT OTKOJIOTPINH 
CKOJIBCKODO IIOKPOBA HJIH CKOJIK1OB. 

CpaBHHTeJIbHble ACCJIEJOBAHHA  JXOKABBIBAIOT, UTO CAaIHĄbI IlokyTckux Kaptf 
IpocTHparoTcA ĄaJjekO K IOTo-BOCTOKY 4epe3 BykKOBHHY IO HaNpaBJIeHHO X KpPASEĘ 
KapraraM PyMbIRKM, TĄ OHH ĄCCTHrAFoT pafioHa KaMinuHb. TasuM oópa3oM rot 
oópasoBaHue CaJHuI|OR paa3sepTbIBAeTCcA Ha ÓOJIBIICM HpocTpaHcTBe OK. 1000 
y BHeLIHCTO Kpaa Kaprar. 

Crpykrypa CaI4qęoB CHCBH)]HO MOJKET ÓBITŁ NOHATa Ha OÓLNIEM (POHe CTpPOEĘ 
TJIABHBIX TEKTCHHAECRAX 3JJIEMEHTOB KapraT. 

B BoCTOUHbIX A SANANTHbIX KapraTax MOG6KHO pPA3JIMAHTb HECKOJBKO WHUNKAJIBE 
UpoBUHIMA, KOTOPblIe COBIAĄAIOT C TJIaBHBIMA TEKTOHHUECKHMM JJIEMCHTAMH IIOK 
HoOro xapakTepa. Ornpeąqe.eHbl CJIeNYIOLiHe IOKPOBbBI: B BOCTOUHBIX KaprmraTax 
CKOJIECKHA UOKDPOB HIM CKOJHĄbBI COBMECTHO C CajuqaMu, UepHoropa. STH BJIeMet 
IIOrpyaroTcA MoĄ EpHCTaJlIMieckiHi MaccHB MapMaporra. B Sana4Hbrx KapraTa 
cuJie3ckHAń NOKDOB HIM CHJIe3AĄbI, JIYKIMĄBIL, IIEIMHHĄB_I. Marypa norpyskae 
K tory nojq IleHu1bi. IIpHBeqeHO MHOTO NaHHbIX HOKA3BIBAIOLĘAX IOKPOBHbBIŃ XAapakKń 


YIHOMAHYTbIX JJIeMeHTOB, | 
j 


Bo rJIaBe „OcHoBakńe KapraTr' HIpuSeĄ4eHbBI HOBbIe XAHHbIe YCTAHOBJIEHHbie Óy 
kndMu. B JainaqHblIx KapraTrax IroĄ IIeliHHKĄTaMH H CAJIHTaMH UpoCTHPaeTcA 4aJl 
s ry TepquHckad IniarpopMa. OHa IpHKpbITa TpaHcrpeJHPyłoliAMH MHUONCHOBb 
TOJINAMM, Ha KOTOPble HAĄBHEYTbI YIIOMAHYTBIE 3J12MEHTBI, | 

Ha npeqropbe Kapliar pa3BHBaeTcA cHcTeMa HeoreHHqOB. Ha BocToke u 3ai 
HeoreHuNqbl BecbMa pa3JIHdHbl. HeOreHOBbie OÓpa3OBaHHA HA BOCTOUHOM IIpełqKkap 
Tbe OÓJtaNatoT Ó0JIBUIOIo MOINHOCTIO. TaM CanrAĄqBbl OKYTBIBAFOT -ODPOMHBIE TJIYÓHMHE 
CKJIAĄKH, RABJIEHHE KOTOPBIX IiepejiaeTcA ĄAJIBbIIe, CKA3BIBAETCA OTKAJBIBAHHEM CT 
RHKCKODO BJIEMEHTa H HAĄBHTAHHEM €DO Ha NalaBckHi TAa3OHOCHBIŃ TOPTOH-CApPN 
Ha 3anaqiom IIpeqkapraTbe MAONEHOBAA PopMaqHA MeHee MOINHA, CJIJÓ0 MACHCI 
poBaHa, B ee OCHOBAHKH IIPOABJIAKOTCA CÓPOCHI HKMEKIIME HUHOTXA XapakTep ÓOJIbB | 
HOIeDpETHBIX ;ACJIOKANHŃ, KOTCPDBIE 3AMETHBI JTAJIEKO K KOry B Kapnarax. 


JI 
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PABJICHHIO K KapiaTckoi xenu. B CyqeTrax HaBIeHHe HanpaBJIeHO K IOTO-BOCTOKY. 
 BOCTO4HO-EBpOTNEHCkHOŃ NIIaTpopMe NBA;YEHHS MACC SAMETHO B OGINEM K tory, Harp. 
 CBeHTOKPKHCKOM KpAźie TEPĄHHCKHE CKIIATEH CIIPOKHHYTbBI K IOro-Banajly, Takoe 
ABJICHHE BCTpeHa€M H B ME30OBOŃCKHHX (QopMax JIIOÓNMACKOA TILIMTBI A KyABCKO- 
iOMOPCHOTO BaJla. 


4 B KOTIOBHHE JRABNA HOBKĄKMOMY CKPELNABAIOTCA NaBJIeHHA C PA3EBIX HanpaB- 
HEHHŃ: BHENIHHX MOĄCTHJIAIINAX TJIYÓHHHBIX MACC, A TAKIKE AJBNUŃCKAX ĄBHKCHAA 


Bora. B IKABIe CpeJH CHJIESCKODO HOKPOBA IPOÓHBAIoTcA ÓOJIbIIHe TJIBIÓBI IIEINAHN- 
joe A Canu10B. OTo 3araqodHoe ABJIeHHe KaK ÓYĄTO ĄAMAIAHPOBOTO xapakTepa. 

s IIpuJio:KeRHble TpaBAMeTpHYECKHE KAPTBI IO XaHHBIM K. Mapbiiaka ppeqCTABIAIOT 
l OMAJIMM CKJIbI TAJKECTH Ha 3HAHHTEJIBHOM IIDOCTDAHCTBE BAJAĄHbBIxX Kaprar. Ha rep- 
baropnu uacTi BOCTOUHbIX KapliaT HpHBe1eHBI qaHHble COBETCHHX TEO(PH3BUKOB A. A. 
30 ĄqaHOBa, B. JI. TypeBuua, C. A. IllepemeBckoi. 

/ Ha rpaBumeTpuieckoii kapTe Hau4epueHbl COBMECTHO TPAHANBI UJIABHbIX TEKTOHM- 
CKHKX DJIEMCHTOB, 

|- B Kaprarax Booórmie npeoóJajłaroT aczMMeTpHueckie CTPYKTYPHbIE QOPMBI. ZNECb 
| OJIbKO B HEeKOTODPBIX CJIYJAdX MOKHO HaŃJIOTATb NOCTEIEHHOE pPASBHTHE CKIIAĄOK, HA- 
TO 42 IIOABJIAETCA TEKTOHHKA, KOTOPAA CO „CKJIIAĄKAMH  B ÓyYKBAJJLHOM CMBbICJIe 
Mroro cnoBa uMeeT Maso cólero. Ja PopMMPoBaHHA MHOTHX KAPNATCKAX TJIBI6 Hpo- 
ce „OTKAJIbBIBAHHA  HMeeT OCOÓ0e 3HadeHHe. CKJIA|1AaTOCTbE OTHOCHTCA K MEJIKAM, 
5onee HOBepXHOCTHbBIM (OPpMAM, OTKAJIbIBAHHe IPOHHKAET HUHOTĄJA TJIYÓOKO B Heqpa 
'opHono coopyjieHHA. IlIOROÓHODO poOĄła ABJIEHHA YCHJIMBAIOT ACHMMETpH1ECKHA XApPak- 
fr p KapuaT. 

ACHMMETpHA CKA3bIBAETCA B KapriaTax He TOJIbKO B CTpyKType OTĄEJIPHbIX 3JIE- 
AEHTOB, HO H B CTDOCHHH HEIILM 3 IIEJJOM © COCTABE. 

| B B3aKIKOdHTEJIbHOŃH TJIABe paccMaTpHBałroTcA HeKOTOPpble MOMEHTbI M3 MCTOPHA 


KapraTckoro oporeHe3Aca. 
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K. TOŁWIŃSKI 


THE CHIEF TECTONIC ELEMENTS OF THE CARPATHIAN MTS 


(Summary) 


ABSTRACT: An interpretation is given of the chief tectonic elements of the C 
pathian Mts. A new tectoniec unit named the Salides is here differentiated. It: 
characterised by strong individuality of stratigraphy and tectonics and stretcl| 
from Bećva in Moravia across the Western and Eastern Carpathians, as far as j| 
Campina area in South Rumania. The Salides embrace the marginal element mar 
ed by the Miocene salt formation and constituting a depth element hidden unę 
the exterior Carpathians. When drawing conclusions as to the tectonics of the C 
pathian Mts., the present writer has taken into consideration the more recent g4 
vimetric and seismographic data as well as latest evidence supplied by deep bori 
in Western Carpathians. Some inferences concerning the history of the Carpathia 
orogeny end up the paper. | 

| 


Within the outermost marginal area of the Western Carpathians, tectoj 
elements make their appearance which, though occurring on a relatively 
scale, yet, by their characteristic features are brought close to the depth elem4l 
type. Investigation studies of this element have been impeded by the Miocę 
mantle which stretches over the outer marginal area of the whole Carpathian cha 
but comes out in particular relief within the border zone of the Western C 
pathians. 

Evidence supplied by recent deep borings suggests the existence of a pecull 
structural element stretching over a long belt within the outer marginal zone | 
the Eastern and Western Carpathians. The present writer calls it simply the Salż Q 
in order to stress its connections with the Miocene salt formation. | 

Other simplifications have been introduced of the names used in respect to ma, 
geologic units of the Carpathians and their Foreland. The younger elements of d 
Foreland have been called the Neogenides, those in the outer border zone of t 
Carpathians are the Salides, as mentioned above; adjacent to them, in Eastern Ca 
pathians, are the Skolides, while the Silesides and Teschinides stretch into Westa 
Carpathians. Another small element which has been differentiated, are the D 
klides, overlain by the extensive, well known Magura overthrust. Eastward, i 
Skolides together with the Central Depression, border on the Czarnohora elemet 
The Magura overthrust is directly connected with the Pienides element. | 

It has been ascertained some time ago, that the depth element of Borysł j 
stretches far to the east. Its occurrence has been recorded from Rypne, Majde 
Bitkow and the Pokutie Carpathians. West ot Nahujowice (near Borysław) ii | 
concealed beneath the outer border of the Carpathian overthrust. 


h 
| 
| 


| 
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Quite recently, a detailed investigation has been made of the geology of Boch- 
Jia and Wieliczka salt mines which both, as well as the Borysław oil region, lie 
Jwithin the outermost border zone of the Carpathians. Depth type Flyscn element 
jpentied by the Miocene salt formation are recorded from all these localities. Me- 
iiculous studies prove them to have been sheared off from their substratum and 
irom the overlying Carpathian masses. Within the Eastern Carpathians they are 
ociated with a major tectonic unit, i.e. the Skole nappe, wihile in the Western 
Zarpathians they are the outer fragment of the Silesian nappe. This marginal 


©rior Carpathians. The Salides stretch west of Wieliczka, over the whole mar- 
j zinal area of the Carpathians, even though they are not here associated with the 
43a It formation. They outerop as crushed Flysch fragments to the front of the Silesian 
d Teschin nappes and continue still further, beyond the river Olza, into Czecho- 
Islovakian territory. 

Within Eastern Carpathians, comparative studies have revealed the con-, 


i inuity of the Salides element of Borysław and Bitków in the mountain chain of 


'The Pokutie Carpathians stretch to the south-east, through Bukovina, into. the. 
|marginal Carpathian area in Rumanian territory. The direct extension of this range. 
j there is a nappe, by Rumanian geologists referred to as the marginal nappe. Thus,, 
the characteristic Salides element will be encountered within the whole of that, 
'sreat area occupied by the Carpathian arc — from Bećva in:Moravia as far as the, 
ampina region in southern Rumania. . - 4 | Sogo 
| "Within the area lying between the district of Bukovina and the river Olza, 
there is to be observed a wide range of facial characters of the Flysch formations, 
promptins their separation into several facial provinces, represented in the major 
tectonic units here considered. A | ) łosi 

The Neo-Carpathian province, containing Neogene formations, is associated 
with the youngest foldings and dislocations of the Carpathian Foreland, i. e..the: 
'Neogenides. Within the Eastern Carpathians, an Inoceramus province has been dif-. 
ferentiated in view of the abundance there of Upper Cretaceous Inoceramus beds. 
"The great tectonic element, here called the Skolides, falls into this province. It' 
embraces the marginal massif of the Salides and of the so-called East Carpathians 
„Skiba* range (skiba = great scale or furrow slice), as well as the Central De- 


pression. A 
"The Silesian province stretches north-west of the Inoceramus province; great. 


masses of Cretaceous sandstones, in this paper referred to the Godula complex, 
predominate here, in the western part particularly so. It is here that has been' 
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pathians, Lower Cretaceous beds appear exhibiting a widely differentiated faci| 
They are the so-called black Cretaceous Teschin beds. They have been assig |- 
to the Teschin province, corresponding to the Teschinides element. The Magura a 
Czarnohora provinces stretch to the south of the Skolides and the Silesides. 
Magura and Czarnohora elements have formed here. Intervening between 1 
Silesian and the Magura provinces is a complex of beds displaying characterisj | 
features. This complex has been assigned to the Cergów facial province, associat| 
with the system of folds called the Duklides. 


Now follows an interpretation of major tectonic elements of the Eastern aj 
Western Carpathians. 


Chapters concerning the Salides, among others, also give a richly fig | 
description of the tectonics of Wieliczka. Tectonically speaking the Wieliczka mii 
is an overturned fold pushed north-eastward onto Tortonian beds of the Forelarii 
Compressed Flysch rocks belonging to the Silesian series occur in the core of 
fold; in the overturned northern limb green block salt series underlie the Flysk 
core; deeper down are the stratified rock salt layers. Owing to very strong later | 
pressure these are frequently wedged into the overlying green block salt comple 
as has been plainly figured in the attached drawinsgs (fig. 11 8z tabl. III). The whq 
Wieliczka fold, as well as the neighbouring Bochnia fold are mantled by Lo | 
Tortonian Chodenice beds. To the north the Salides of Bochnia and Wieliczka bordb 


on the Foreland. This is built up of Tortonian shale and sandstone beds, usually 
disturbed and capped by younger transgressing series of the Grabowiec (Bogucic 
beds. Borings drilled in the southern part of Bochnia have pierced through t 
squeezed Flysch core and the disturbed rock salt layers, and penetrated into tł 
undistunbed Tortonian beds of the Foreland lying on the Jurassic limestones. T eg 
form here a part of the rigid Carpathian substratum plate. The folds of Bochnia an 
Wieliczka bear some resemblance to the depth elements of the outer margin of 1 
Eastern Carpathians, for example to the depth folds of Borysław. | 


Carpathian tectonical units have the type characters of nappe overthrusy 
The Skolides are built of series of „skibas* over-riding one another, in some cass 
over a distance of 10 km. Furthermore, the whole „skiba* overthrust was shif 
considerably to the north-east, probably on a substratum of plastic salt-bearir 
beds. The Silesian unit, likewise, exhibits features characteristic ot a nappe wif 
fairly numerous tectonic windows or even continuous zones pierced by the deeper 
seated Salides element. The Magura element consists of a flat sheet of comparativel 
small thickness. Its outer zone is spotted with tectoniec windows where the deepet 
seated Duklides element is revealed. Moreover, in closer neighbourhood to tbi 
Pienides the bottom of the Magura overthrust has been reached at a depth of al 
500 m., as in the case of Sól, a locality to the south of Żywiec. 
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| Over a considerable area within the Flysch Western Carpathians, no traces: 
hat oever have been observed of the rooting of Carpathian nappe elements. These 
vations, backed by other data, perhaps suggest that the Carpathian nappes 
ivy have their roots beneath the Pienides. 

R The distribution of the chief tectonie elements of the Carpathians is shown 
the gravimetric map (pl. VII) plotted by K. Maryniak. The negative anomalies. 
b more markedly manifested within the outer border zone of the Eastern Car- 
thians, wihile those in the Western Carpathians come nearer to the Pieniny Mts. 
| In a chapter headed „The Carpathian substratum* the present writer quotes 
|me data only quite recently supplied by deep borings in the Western Carpathians.. 
teresting informative material has for example been obtained from borings drilled 
*ough the Teschin nappe, which revealed the presence of crushed fragments of the- 
lides far to the south of the Carpathian border. The Teschinides, as well as the 
*lides, are thrust over the autochtonic Miocene deposits lying transgressively on 
2 Hercymides (Carboniferous). 


Another chąpter, concerned with centain historic stages of Carpathian 


s north from a more southerly region. Lateral pressures exerted from the south 
jnnot, alone, account for this phenomenon. It is obviously referable to various 
of an intricate nature, such as the subsidence of forefields responsible for: 


e sliding of the overlying masses, the northern pressure exerted by the stiff' 
ynian plate beneath the Carpathians, the vertical movements of depth masses — 
h icularly those within the obviously mobile zone of the Pienines, separating the- 
lterior from the interior Carpathians. 

Tectonically the interior Carpathians together with the Pienides belong to: 
ES ajpine system. The exterior Flysch Carpathians constitute the younger range.. 
here Alpine orogenic movements are again made manifest, as were the Neogenides. 
| front of the Carpathians in the course of very young epochs. 


lkopane, May 1955 


DESCRIPTION OF FIGURES IN THE POLISH TEXT 


Fig. 1 (p. 80) 
Rigid substratum of the marginal Carpathian zone 
Del. K. Tołwiński 


rigid Carboniferous and Jurassic substratum, experimentally ascertained; b ditto, 
on grounds of approximate seismic data computed by A. Kisłow (48) 
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Fig. 2 (p. 84) 
Stratigraphic sections of Carpathian border zone 
Del. K. Tołw: 


A.Borysław „skiba*; B Skole and Paraszka „skibas* — Lower Cretaceous: 1 R 
beds, 2 red radiolarian shales — Upper Cretaceous: 3 conglomeratic sandstone, 4 E 
marls, 5 fucoid layers, 6 Inoceramus beds, 7 Jamna sandstone — Lower Eoe 
8 exotic conglomerates, 9 red shales, 10 hieroglyphic beds — Upper Eocene: 11 P 
beds with exotic conglomerates ze — Oligocene: 12 Borysław sandstone, 13 met 
shales with hornfelses (silexes) r at top and bottom, 14a Polanica beds, 14b 
beds — Lower Miocene: 15 salt-bearing beds, s salt, gypsum, ze exotic conglome 


Fig. 3 (p. 100) 

Cross section of the Salides element of Bochnia | 
Del. K. Tołwiński, frontal foldimg after J. Pobs 
1 Lower Tortonian Chodenice beds, la tuffites; 2 Miocene salt formation, 2a; 
beds of Bochnia; 3 Flysch core of the Salides element of Bochnia; 4 Tortonian 
bearing Daszawa beds; 5 Jurassic limestones; 6 Upper Tortonian Grabowiec 
7 overthrust Carpathian border; 8 approximately established border of the S 

overthrust on the gas-bearing Tortonian beds 


Fig. 4 (p. 106) 
Cross section of the Salides element of Wieliczka 
(after K. M. Paul, 1888) 
1 Carpathian sandstone; 2 brittle sandstones and sands with pebbles and red 
3 „szybik* salt; 4 „spiza* salt; 5 saliferous clay with green salt; 6 places of 
penetration; 7 Bogucice oyster sand; 8 gypsum 


Fig. 5 (p. 107) 
Wieliczka profile 
(after Kaczwiński, 1825) | 
1 clays in „de salt, la blocks of green salt; 2 8z 2a „spiza* and „szybik* rock) 
deposits 


Fig. 6 (p. 109) 


Wieliczka profile 
(ańfter J. Hrdina, 1842) | 


1 alluvial and diluvial deposits; 2 grey marls with pebbles; 3 dark grey bitumi 
shale (to the north); 4 reddish-brown lustrous shale (Flysch core); 5 green | 
tectonic unit with younger salt veins; 6 blocks of green salt; 7 „spiza* salt; 8 m 
with anhydrite beds („szybik* layer); 8a dark grey marl with fibrous gyp: 

9 „szybik* salt; 10 sandstone; 11 Carpathian sandstone | 


„Fig. 7 (p. 110) 
Wieliczka geologic profile 
(after J. Niedźwiedzki, 1883—1884) 


SL alluvial deposits; 2 Upper Tortonian Bogucice sands; 3 gypsum clay; 4 salt 13 
5 blocks of green salt; 6 Carpathian sandstone . 


R zz 
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Fig. 8 (p. 111) 
Wieliczka geologic profile 


(atter J. Niedźwiedzki, 1886) 


ay with salt blocks; 2 reddish-brown marls; 3 clays with anhydrite; 4 sandstone; 
5 green salt; 6 „spiza* salt; 7 „szybik* salt 


Fig. 9 (p. 117) 
Tectonics of the Wieliczka salt beds 
i 
| (a scheme after V. Uhlig, 1903) 


EE: sands; g gypsum with clay; t barren beds; sz block green salt; sp „Spiza” 
„Szybik* salt beds; r red clays; pk Carpathian sandstone; wj Jurassic limestones; 
łe w faults 

M 

z Fig. 10 (p. 118) 


= 


z Wieliczka cross section 
> (after K. Tatar, 1927) 


% la „spiza* and „szybik* rock salt beds; 2 shale layer intercalations in rock salt 
ds; 3 green salt blocks; 4 „zuber* salt beds (loamy breccia with salt crystals); 
5 shale beds with green salt blocks; 6 overlying alluvial and diluvial beds 


Fig. 11 (p. 120) 


Schematic structural pattern of the Salides element of Wieliczka 
ż i Del. K. Tołwiński 


ł 


ransgressing Tortonian Bogucice beds; 2 autochtonic Tortonian beds underlying 

: Wieliczka series; 3 Chodenice beds; 4 block green salt; 5 rock salt complex; 

rushed .Flysch core; 7 overthrust Carpathian border; 8 approximately established 

ch of the Chodenice beds overthrust on the autochtonic Tontonian beds; 9 Jurassic 
limestones 


Fig. 12 (p. 126) . 
Eróśs: setlión of the Western Carpathian (Silesian) Salides element 
Del. K. Tołwiński 
he Salides element; 2 Teschin nappe; 3 gas-bearing Tortonian beds; 4 Miocene 
' Dębowiec beds; 5 Carbońiferous (Hercynides) 
Fig. 13 (p. 138) 


Cross section of the Salides element of Borysław 
Del. K. Tołwiński 


fMiocene salt formation; 2 Oligocene Polanica (Krosno) beds; 3 menilite shales; 
jócene beds; 5 Upper Cretaceous Jamna sandstone; 6 Upper Cretaceous Inocera- 
mus beds; 7 hypothetical deeper-seated Salides elements 
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Fig. 14 (p. 134) 


Tectonic map of the Borysław region 


Del. K. Tołw 


1 Lower Tortonian Stebnik beds; 2 Miocene Pericarpathian salt formation; 38; 
layers wrapping the depth Borysław fold (Miocene Salides element of Borysł 
4 Flysch of the Nahujowice anticline in the Salides; 5 marginal skiba; 6 Orow sk 

7 Skole skiba 


Fig. 15 (p. 135) 
Cross section of Borysław 
(after K. Tołwiński, 1925) 


I Borysław skiba; II marginal skiba; III Orow skiba; IIla Schodnica fold; IV 
skiba; SP salt-bearing and Polanica beds within the Borysław skiba; M Lód 
Oligocene menilite shales; B bottom hornfelses (silexes), Borysław sandstone w 
the Borysław skiba; E Eocene beds in general; E, Upper Eocene Popiele bed 
Lower Eocene hieroglyphic beds; J Jamna sandstone; Cr Cretaceous Inocer 

beds; W earth wax; F deeper-seated Salides folds 


Fig. 16 (p. 137) 
Geologic map of the Bitków region 
(after B. Bujalski) 
1 Lower Tortonian Stebnik beds; 2 Miocene Pericarpathian salt formation; 3 
nica (Krosno) beds; 4 menilite shales; 5 Eocene beds; 6 Upper Cretaceous bed 


Fig. 17 (p. 138) 
Cross section of the Majdan anticline 
(after B. Bujalski) 


1 Miocene salt layers; 2 Oligocene Polanica (Krosno) beds; 3 menilite shales; 4 Eod 
beds; 5 bituminous sandstones 


Fig. 18 (p. 139) 
Geologic survey map of the Salides element of the Pokutie Carpathians 
(after R. Zuber, B. Świderski et al.) | 


1 Miocene salt formatiom; 2 Paleogene beds of the Pokutie anticlines; 3 Upper Cr 
ceous beds of the Pokutie antielines (the Salides); A Carpathian Foreland; B East 
Carpathians „skibas*, C Słoboda Rungurska anticline 


Fig. 19 (p. 141) 


| 
Tectonic map of the marginal Carpathian zone in Moldavia | 
(after J. Athanasiu) | 


1 Neogene beds transgressing on Flysch layers; 2 outer Miocene beds; 3 submargi 
nappe; 4 marginal nappe; 5 Tazlau nappe; 6 Tarcau sandstones nappe; 7 inte! 
nappe 
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Fig. 20 (p. 143) 

E Geologic map of the marginal Flysch zone of Piatra Neamt 

4 (after S. 8 J. Athanasiu and G. Macovei) 

pl ck silica shales (Audia beds, the Barremian); 2 sandstone shales and Senonian 
eramus marls; 3 Eocene Tarcau sandstones; 4-7 Paleogene strata (6 menilite 
shales with hornfelses and 7 Kliwa sandstone) 


-3 Fig. 21 (p. 151) 


e Salides in the Eastern and Western Carpathian border zone —a sketch survey 
Fe map 

r Del. K. Tołwiński 
the Foreland; 2 the Salides in the Carpathian outer border zone; 3 schematic 
_. course of borders of the Magura and Czarnohora units; 4 Pieniny Mts. 

A Carpathian Foreland; B Carpathians 


Fis. 22 (p. 171) 
Geologic map of the northern zone of Magura in the Jasło-Gorlice area 


| H. Świdziński and A. Tokarski) 
rosno beds of the Silesian element; 2 anticlinal upheavals within the Krosno 


ds; 3 Magura overthrust; 3a Upper Cretaceous beds at bottom of Magura over- 
| thrust; 4 tectonic windows with outcropping sub-Magura elements 


Fig. 23 (p. 183) 
Hypothetical tectonics of the Moldavian Carpathians 
(after L. Mrazec) 
Mesozoic crystalline nappe; 2 Lower Cretaceous of the Fore-Carpathian subsidence 
ea; 3 Tarcau sandstones nappe; 4 marginal nappe; 5 black salt formation; 6 Paleo- 
ne hypothetical nappes, viz. depth scales; 7 Moldavian sub-Carpathian Foreland; 
Sarmatian Moldavian plateau; 9 Kimmeridgian substratum; 10 substratum of the 
Moldavian plateau 


| 
| 


Fig. 24 (p. 219) 
Pressure pattern around the Carpathian Arc 
(after H. Stille) 


interior Carpathians; E Exterior Carpathians; 1 the Hebrides pressure; > Ude 
Podolian pressure; 3 the Valachian pressure 


Table I (facing p. 18) 
ajor elements of the Exterior Carpathians showing the course of the Salides unit 
| Del. K. Tołwiński 
Podolian and Lublin plateaus; 2 the Palaeozoic of the Holy Cross Mts.; 3 the 
tiassie on areas adjacent to the Holy Cross Mts. and that ot Upper Silesia; 4 the 
irassie of the Holy Cross Mts. and of the Cracow-Wieluń area; 5 the Cretaceous 
' the Tarłów trough, of.the Miechów basin and that of Opole; 6 the Upper Carboni- 
rous of Upper Silesia; 7 the East Sudeten Culm; 8 the crystalline and metamorphic 
asses of the Sudeten Mts.; 9 the Pericarpathian salt formation of the Eastern 
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Carpathians; 10 the Tortonian Stebnik element of the Eastern Carpathian Forela 
11 the belt of the Salides in the outer marginal zones of the Eastern and W: 
Carpathians, in the Lanckorona area (L) and in the tectonic window of Żywiee 4 
12 Magura overthrust with white patches indicating sites of tectonic windo? 
13 the Teschinides of the Western Carpathians (outeropping in the window of 1 
wiec, Z); 14 the Silesides of the western and eastern facies; 15 the Skolides; 16 | 
Central Depression; 17 the Duklides; 18 the Czarnohora-Tarcau overthrust; 19 
Pienides; 20 the Podhale Flysch; 21 lavas and tuffs of the Carpathian hinterla 
22 the Mesozoic and the Palaeozoic of the Pieniny Mts. hinterland; 23 the Palaeoz 
of the Slovakian Ore Mts.; 24 crystalline massives of the High and the Low T : 
Mts., the Little Carpathians a. o.; 25 crystalline massif of the Eastern Carpathiś 
A the Rachów anticline; Ż the Żywiec tectonic window (the Salides and Teschini4 
outcrops) 


Table II (facing p. 100) | 
Geologic map of the Bochnia region 
(after J. Poborski and T. Kuciński) | 
1 Upper Tortonian Grabowiec beds; 2 Lower Tortonian Chodenice beds; 3 tuffi 
in the Chodenice beds; 4 salt-carrying gypsum beds of Uzbornia; 5 8 6 Miocene s 
formation; 7 Flysch in the core of the Bochnia anticline; 8 ditto, in the overth 
marginal Carpathians 


Table III (facing p. 118) 
General transverse section of the Salides element of Wieliczka 

Del. K. Tołwinń 

1 Upper Tortonian Bogucice beds; 2 Lower Tortonian gas-bearing beds; 3 L 
Tortonian Chodenice beds; 4 8: 4a Wieliczka bedded salt formation: „spiza* 
" „Sszybik* salts, at bottom intercalated by green salt, also by clay, gypsum and an 
drite; 5 rock salt deposits with blocks of green salt; 6 crushed Flysch core of 
Salides element of Wieliczka; 7 Carpathian border overthrust; 8 Jurassic limestonif 
9 approximate reach of the Wieliczka Salides overthrust onto the gas-beari 
Tortonian beds; 10 approximate boundary line between the green block salt cot 
plex and the Chodenice beds | 


Table IV (facing p. 140) 
Cross section of the Pokutie Salides 

(after K. Tołwiński, 1950) 
The Foreland: 1 Tortonian Pokutie beds; 2 Miocene anhydrite salt beds; 3 Up 
Cretaceous beds; 4 Lower Tortonian Stebnik beds; 5 Miocene Pericarpathian sk 
formation; The Pokutie Salides; 6 the Paleogene beds; 7 Upper Cretaceous Inocef 
mus beds of the Pokutie Salides; The Skolides: 8 The Paleogene (Krosno be 
menilite shales, Miocene beds); 9 Upper Cretaceous Jamma sandstone; 10 Upił 
Cretaceous Inoceramus beds; 11 Czarnohora nappe 


Table V (facing p. 192) 


Isobaths of the index seismic horizon in the Foreland of the Central Carpathi: 
(after A. Kisłow, 1945) 
1 isobaths in relation to the sea level; 2 erosional border of the Carpathians 
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Table VI (facing p. 196) 
The Neogenides of the Eastern Carpathian Foreland 
Del. K. Tołwiński 
BE oaring Tortonian beds; 2 Lower Tortonian Stebnik beds; 2a saliferous clays; 
jiocene Pericarpathian salt formation; 4 Carpathian border; 5 the Salides depth. 
elements; 6 the Podolian plateau 


Table VII (facing p. 206) 
cii map of the Western and Middle Carpathians as seen in the light of 


their major tectonic elements 
(after K. Maryniak) 


je Foreland; 2 the Skolides; 2a the outer border of the Skolides and the Salides; 
Je Silesides; 3a the outer border of the Silesides and the Salides; 4 the Duklides; 
he outer border of the Duklides; 5 the Magura overthrust; 5a the outer border 
jhe Magura overthrust; 6 the Teschinides; 6a the outer marginal zone of the 
|hinides and the Salides; 7 the Pienides; 8 the Granides; 9 the Tatrides; 10 the 
j Podhale Flysch 


Table VIII (facing p. 208) 

Gravity anomalies in the outer zone of the Eastern Carpathians 

(in mgals, Bouguer's reduction) 
Ą (aiter Soviet geophysicists $z K. Maryniak) 
j s-bearing Tortonian beds; ks Stebnik beds (Upper Tortonian Stebnik nappe); gs 
, dary line of the Stebnik beds overthrust onto gas-bearing Tortonian beds; 
|iocene Pericarpathian salt formation; PS Skole nappe; PSL Silesian nappe; DC 
Itral Depression; FD Dukla folds; PM Magura nappe; gk boundary line of the 
nappe overthrust onto the Foreland; gsl boundary line of the Silesian nappe 
| the Skole nappe; gm boundary line of the Magura nappe overthrust onto the 
Dukla folds 
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